Abstract -A modified expression for calculating the resonant frequency for higher order modes of circular microstrip antenna is presented in this paper. It is found that by using the cavity model analysis to calculate the frequency for higher order modes, the frequency difference between the theoretical and measured values increases as the order of the mode increases. This discrepancy is eliminated by generalizing the expression for resonant frequency in cavity model to include the mode order and thus modifying the effective capacitance used in the analysis. The theoretical results obtained are in excellent agreement with the experimental values.
I. INTRODUCTION
effect on the resonant frequency. Here, the patch antennas of circular geometry, i.e., disk and annular ring are considered.
ANALYSIS

A. Disk Antenna
The resonant frequency of microstrip antenna is governed by the accuracy of the capacitance of the patch resonator. It was discussed in [3] that the experiments showed that the resonant frequency calculated using zero-order capacitance was always higher than the measured data and thus a better approximation for the capacitance was developed [3] as, The use of higher order modes has found profound usefulness in the applications such as GPS, mobile where, n= order of the Bessel function m = mth zero of the function J,'(ka) M l l 1 . 1 2 8 1 . 1 2 7 . I 1 1 . 1 2 7 . l I   TM21 1 . 8 7 9 1 . 8 6 9 .53 1 . 8 8 
B. Annular Ring Antenna
The modified first order capacitance is applied to the annular ring antenna by considering the inner and outer radiating circular edges as edges of smaller and larger disk, respectively, giving modified inner edge of annular ring 'a ' and outer edge 'b ' as
--(9)
The resonant frequency of the antenna is then evaluated from Formula for as given by [ 13 obtained by the same. The magnitude of the error is of the order of .05%-.O6% which reflects that the higher order mode antennas can also be designed with most accuracy and less trimming of patch to obtain the desired performance. This in turn saves the cost of manufacturing. To establish the proposed theory, the computation of the resonant frequency is also carried out for the experiments published in [4] . It is shown in Table 3 that by modifying the annular ring capacitance as per the same guidelines for disk we get an improved theory for the resonant frequency of the annular ring antennas too. We see a large improvement over the conventional theoretical analysis, thus improving the accuracy as required by the designers. 
